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Create a place for learning
Develop an interior system that addresses the under utilized spaces in
existing higher education schools directed towards distance learning

Design a place for one and a place for few,
within a place for many
Traditional classroom/school environments were developed around a
specific program that addresses the needs of a teacher-class
environment. Distance learning programs are introducing a new
approach to higher education and require a new approach to
learning environments.
The goal of this project is to understand the development of the
traditional classroom environment in order to assess the changes that
need to be made in order to design a space that addresses the needs
of a new learning environment. The study of the technical challenges,
as well as the flow and circulation of distance learning classrooms will
create a platform for change.

INTENT

Efficiency and effectiveness are the key ideas in developing this new
program. Classrooms that are used for a variety of purposes need
to be considered in a new way. By studying the daily functions of
these new learning environments we will find ways to re-invent existing
spaces that can adapt to the students, their needs, and the financial
benefits for the administration that take advantage of the available
resources.
6

HISTORY OF DISTANCE LEARNING

1700’s

1910

1948

TODAY

FUTURE

Distance Learning has a long history in the United States dating back to the early
1700’s when correspondence courses began to gain popularity. With the
development of the US Postal Service education through written letters became a
viable option for people unable to access university campuses. Social support
developed for distance education as industries and associations began to recognize
the merits of this flexible alternative to traditional education. Distance learning is
closely associated with developments in technology and the changing method of
delivery. From radio to television, to computer based delivery systems, the industry
has been in a constant state of growth and development since the early 1900’s.
7

Distance learning as an alternative to traditional campuses is that it offers the
opportunity for a non-traditional demographic to access higher education. By
offering lower costs, flexible schedules, greater student control and access in remote
locations there is an opportunity to reach a broader base of potential students. In
a study from the University of Southern Mississippi Jill Galusha points out that the
competing priorities of work, home, and school, result in an adult learners desire for a
high degree of flexibility. The structure of distance learning gives adults the greatest
possible control over the time, place and pace of education. Research shows that
the adult student population is expected to be the fastest growing segment of higher
education. By addressing the issues with the Distance Learning environment now,
we will be better prepared to serve the needs of this expanding group of students,
resulting in a higher quality education for a broader population.
8

Research has shown that one critical problem typical within distance learning
communities are the feelings of alienation and isolation reported by the
students. Students of all types want to be part of a larger school community, and
benefit from the social and educational benefits of being actively involved in that
community. The ‘distance’ aspect often takes away the social interaction available
on traditional campuses, creating a dis-connect between the individual student and
the community.
9

As an Interior designer I have the opportunity to offer a
solution that facilitates human interaction and provides a
place for students to connect and form a community for
learning.

10

The foundation for an interior design project is establishing the program. This can
be considered in two ways. The first is the list of practical/technical requirements
imposed by the client for the use of the space. For this thesis the program, in that
respect, has been provided by the technical team invested in the project.

PROGRAM

The second view of the program exposes the core concepts enveloped in the
embodiment of those technical requirements. For these the designer must invest in a
deeper exploration. The program can encompass the core emotional and
intellectual components that help inform and develop the technical requirements.
The following case studies are an attempt to identify other designers who are
exploring similar challenges in order to collect valuable information about the core
issues that are universal in educational design.
The research process lead to an exploration of not only current design projects, but
also presented the opportunity to draw parallels from history by comparing the
development of the original American classroom, the one-room schoolhouse.
12

ONE ROOM SCHOOL HOUSES

“Of all rectangular
forms, a square room
will give the
greatest amount of

“In the construction and arrangements of school-houses,
certain fundamental principles must be observed. These
Principles, in the order of importance, are
HEALTH, COMFORT, CONVENIENCE, and COST.

space, in proportion
to the extent of the
outside walls. Many
teachers, however,
prefer a room
one-fourth longer than
it’s width;”

13
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Served multiple functions within a community
•Church
•Town hall meetings
•Picnics & community event
Student learning was self directed
•Older students learned on their own along side
		

younger students

•Students learned by teaching others
•School was taught by the ‘Mastery Model’ not the
		

‘Industrial Model’

Designed for Function not Display
•Used room in an existing building
•Students shared responsibility of maintenance
•Equipment served multiple purposes
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IRON HILL SCHOOL: 1928-1965

A popular belief of the Progressive Era, and one shared by Pierre Samuel Du Pont,
was that a well-designed school building improved the overall quality of education
received by students. He believed that “a school is a highly specialized type of
building,”
Pierre Samuel du Pont was a member of the family that established the Du Pont
Company in the early 19th century in Wilmington, Delaware. Between 1919 and 1928
Du Pont personally financed the construction of more than 80 schools for African
Americans. Du Pont funded the building of the Iron Hill School in 1928.
He hired James Oscar Betelle, a nationally-known architect of schools to design Iron
Hill. Betelle made some very specific recommendations regarding classroom size and
design, which followed national standards of the period.
The recommended size for a classroom for 40 students was approximately 24 feet
wide by 32 feet long. Natural light was considered one of the most important factors
for a new school.
The class room had only movable furniture that could be placed around the
perimeter walls to leave the space clear for community meetings or social dances.
17

INTERIOR OF AN
AFRICAN-AMERICAN SCHOOL
Anthoston, Kentucky, built ca. 1875,
photographed 1916. (Library of
Congress)
18

IRON HILL SCHOOL: 1928-1965

SITE SKETCHES & PHOTOS
Evaluation of Building Exterior
during visit to the site
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FLOOR PLAN OF IRON HILL
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WEAVERTON SCHOOL: 1877-1969

The Weaverton One-Room Schoolhouse was established in 1877 for Amish children
in the heart of Lancaster, Pennsylvania. The school remained in operation until 1969.
The original school building has been relocated a few miles from its original location.
The school building is now set in what would have been the typical style from the
1930’s and serves as a museum to help educate children about the traditional style
of learning for the Amish children.
Students from grades one through eight were taught together with an average of
one teacher for every 30 students. The room is equipped with the furnishings and
equipment standard from this time in history.
21

INTERIOR VIEW
OF CLASSROOM
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SITE PHOTOS
Evaluation of Building Exterior
during visit to the site
23

SITE SKETCHES & PHOTOS
Evaluation of Building
during visit to the site
24

KINGSDALE SCHOOL, LONDON

Firm principal Alex de Rijke says: “It was the pupils who gave
us some of the most useful insights into what needed to be
different. We didn’t ask the children to design it for us, but
from what they gave us we were able to build an informed
design.”
25

The renovation of the Kingsdale School was a project lead by School Works, a ground
breaking school design initiative that brings together innovative designers, educators,
and students to create spaces that re-define education for the 21st Century.
School Works hired the firm de Rijke Marsh Morgan (dRMM) to partner with the user
groups to understand the direct and indirect effects of the school building on
learning and culture. They spent one full year meeting with the staff, students, and
local community in order to fully understand their needs and to develop their
program concept for a new kind of social education space.
26

KINGSDALE SCHOOL, LONDON
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RELATIONSHIP MAP
Dulwich to Central London
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First floor plan
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ORIGINAL BUILDING
Aerial Photo

The school is located about 8 miles outside of Central London in Dulwich.
The original school buildings were designed in 1959 by Leslie Martin. The main
building, built around a large courtyard divided in two by the school hall, was in bad
shape and many areas of the school failed to meet contemporary standard
curriculum requirements.
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Original Building Plan &
Renovated Plan
showing new atrium and
open circulation

One of the critical aspects of their re-design was their ability to re-claim unused
space within the existing building. By creating a new roof over the original
exterior courtyard they were able to gain usable space for new dining
facilities, assembly/ performance space, improved circulation, and space for social
activities.
The architects were able to push the boundaries of design by exploring material
options for the roof system. Their final selection an ultra-violet-stable fluoropolymer,
ethylene tetrafluoroethylene (ETFE), welded into cushions. This material requires the
least support structure and maximizes daylight in winter. The cushions are inflated
with low-pressure air to provide insulation and to resist wind loads. The use of new
materials used in new ways allowed them to create a cost-effective, environmentally
considerate and beautiful solution.
28

KINGSDALE SCHOOL, LONDON

The interior spaces were also developed with a new type
of learning in mind. Sharon Wright, managing director of
School Works, reports, “There are clustered flexible spaces for
interactive group working that resemble and prepare
students for the high-tech workplace.”
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By opening up the circulation paths and using a variety of ‘Vision Panels’ in walls and
doors they were able to provide links between the various spaces, providing
orientation, safety, and access to daylight within the building. The new learning
environment at Kingsdale School is characterized by openness, variety and color.
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CLASSROOMS OF THE FUTURE

By studying the collection of projects as a whole you are
able to compare the programs that were developed to find
the common issues that impacted each team.

beautiful
inspirational
adaptable
sustainable
inclusive
fresh
safe
flexible
ICT enabled
multi-user
fun
delightful
curved
growing
natural

In the classroom of the
future, the learning
environment will look
and feel different.

We need to try out
new ideas now.
Look at ways of
inspiring buildings
that can adapt to
educational and
technological
change.

In the 2000’s the Department for Education and Skills (DfES) in the United Kingdom
formed an initiative called ‘Classrooms of the Future’ with the aim to challenge
current thinking on school building design, and to ensure that the capital investment
the government was making in school facilities would be used to its full potential.
Twelve different projects were started through the ‘Classrooms of the Future’ initiative.
Each project was developed by a different design team but they all shared a
common vision. The specific programs for each project reflected the unique needs
of the location being developed.
31

32

CAMDEN

•Encourage interaction and innovation
Camden is working with Gollifer Langston Architects to develop a fully mobile
prototype classroom, which will deliver innovative Information and Communication
Technology (ICT) in an accessible and futuristic way to schools throughout the
community. It aims to provide leading edge technology that can be delivered to
the learner.
This innovation will provide opportunities to expand schools where, otherwise, the
constraints of the site and buildings would make these developments difficult to
achieve.
33

•De mystify and encourage exploration of ICT
•Links to the British Museum, the British Library, and Camden’s City 		
Learning Center
•Availability for use after normal house and during holidays
•Able to adapt to different environments and new technology
34

CAMDEN

The mobile classroom
will be able to adapt
and change to suit
future scenarios and
robust in technology
and form. An
opportunity exists to
facilitate the use of
advanced and
developing ICT in an
innovative school
based environment,
different and
complimentary to
current provision and
representing a
window on the future.
35

Gollifer Langston Architects, winner of the RIBA Awards 2007, is an architectural studio
for commercial, education, arts, media, residential and public design.
The classroom arrives on site as an enclosed box. Computer control systems activate
hydraulic legs that position the container onto the ground, and allow sections of the
wall and roof to expand and open. The side wall of the container also opens out to
enable an external audience to view films on a (small cinema sized) monitor from
within the shell. Therefore the classroom is not only a learning environment; it is also a
presentational facility.
36

DEVON

The key aims of the Devon project are to help boost learning opportunities in rural
communities for children and adults alike and to foster new opportunities for lifelong
learning. School pupils and adult learners are able to benefit from video links to
experts at other college campuses.

“This access to technology provides greater learning
opportunities for people living in rural areas and helps to cut
down social exclusion in isolated areas.”

The design of the space provides flexibility so that there is easy movement between
groups as well as a focal area for formal presentations and larger group activities.
37
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RICHMOND UPON THAMES

The starting point of the Richmond Upon Thames project was the belief that the
qualities of the environment in wish we learn- in particular light, space, color and
sound- make the real difference to how quickly we learn and how much we enjoy
learning. The environment is meant to provide learners to act independently to asses
and develop their own learning skills.
Designed for a maximum of 30 students, the classroom functions as an autonomous
entity from the rest of the school with its own toilets, services, IT and storage space.
Externally, a large terrace leads up to the main entrance, becoming an extension of
the classroom on sunny days. These classrooms are factory-built and only require
on-site assembly of parts.
39

“The design brief that evolved was for
flexible, organic, light, colorful, learning
spaces that could be adapted for use
by large and small groups, and for
performance as well as individual
study.”
40
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RESEARCH MATRIX
Analysis of the case studies provides
information about the critical areas
of focus for ODU.
Camden

Camden

Devon

Devon

Richmond

Richmond

One Room Schoolhouse

One Room Schoolhouse

Workforce One-Stop

Workforce One-Stop

ODU

ODU

KEY:

Social Interaction

Independent Learning Skills

Sound

Lighting

Safety/Security

New Technology

Wide Age Range

Color/Stimulation

Storage Solutions

Improved Seating

Future Adaptation

Connect Globally

Health

Student Control

24/7 Access

Pre-Fabricated

Wireless/Portable Technology

Community Access

Reduced Social Exclusion

Sustainability

Mobility

Flexibility

Social Interaction

Independent Learning Skills

Sound

Lighting

Safety/Security

New Technology

Wide Age Range

Color/Stimulation

Storage Solutions

Improved Seating

Future Adaptation

Connect Globally

Health

Student Control

24/7 Access

Pre-Fabricated

Wireless/Portable Technology

Community Access

Reduced Social Exclusion

Sustainability

Mobility

Flexibility

DEVELOPING THE PROGRAM

CASE STUDY CONCERN

ODU CONCERN

ODU PRIMARY FOCUS
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TECHNICAL REQUIREMENTS

•Accommodate 3-5 individual learners
•Individual stations provide 12 Sq.Ft. of workspace and include a PC,
monitor, phone, high speed internet, & a battery backup
•Individual stations are ADA compliant
•Students can access video/audio conferencing with off-site locations
as well as view video streamed content
•Group area includes printer, fax, scanner, and general office supplies
•Wireless internet capabilities and power access for portable
equipment
•Transportable and easily assembled on-site
•Self-contained and independent from the host location
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RELATIONSHIP & ADJACENCY DIAGRAMS
Establish critical conceptual relationships
as well as physical relationships based on
the programmatic requirements.
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SITE

The development of this thesis initiated from a relationship established between the
State of Virginia Department of Technology, Old Dominion University, and the Virginia
Commonwealth University DaVinci Center. The charge for the project is to evaluate
the existing environments for distance learning in an attempt to highlight areas for
potential design improvement.
For this phase of the development process the team identified existing sites that
represent the typical environments that will benefit from the new design solutions
being explored throughout this project.
47

TYPICAL SITE: ODU TRI-CITIES CENTER

ODU TRI CITIES CENTER
Building Front
Portsmouth, VA

ODU MAIN CAMPUS
Site Map
Norfolk, VA
ODU TRI CITIES CENTER
Building Back
Portsmouth, VA

ODU BRANCH CAMPUS
Site Map
Portsmouth, VA
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ODU TRI CITIES CENTER
Site Surroundings
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TYPICAL CLASSROOM

BUILDING FLOOR PLAN
Typical Classroom
Shaded in Red
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POPULATION DIAGRAM

EMPTY CLASSROOM

20% CAPACITY

40% CAPACITY

60% CAPACITY

80% CAPACITY

FULL CLASSROOM

EMPTY CLASSROOM

20% CAPACITY

40% CAPACITY

60% CAPACITY

80% CAPACITY

FULL CLASSROOM

CLASSROOM POPULATION
Typical Seating Arrangement

TYPICAL LECTURE CLASSROOM
Maximum Capacity
45 students
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CLASSROOM POPULATION
Condensed Seating
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LIGHT STUDIES

PRODUCED BY AN AUTODESK STUDENT PRODUCT

10/17/2008 7:25:29 AM

8am

1

RVA_October_8am
12" = 1'-0"

PRODUCED BY AN AUTODESK STUDENT PRODUCT
10/17/2008 7:25:33 AM

PRODUCED BY AN AUTODESK STUDENT PRODUCT

Noon
1

RVA_October_noon
12" = 1'-0"

1

RVA_October_8pm
6" = 1'-0"

10/17/2008 7:25:48 AM

PRODUCED BY AN AUTODESK STUDENT PRODUCT

8pm

PRODUCED BY AN AUTODESK STUDENT PRODUCT
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PRODUCED BY AN AUTODESK STUDENT PRODUCED
PRODUCT BY AN AUTODESK STUDENT PRODUCT
PRODUCED BY AN AUTODESK STUDENT PRODUCT

NATURAL LIGHT
SIMULATION
8am-7pm

PRODUCED BY AN AUTODESK STUDENT PRODUCT
PRODUCED BY AN AUTODESK STUDENTPRODUCED
PRODUCT BY AN AUTODESK STUDENT PRODUCT

PRODUCED BY AN AUTODESK STUDENT PRODUCT
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ENTRANCE

WORK ZONES:

ENTRANCE

ENTRANCE

PROTOTYPICAL
PARTI DIAGRAMS
ENTRANCEE

NTRANCEE

NTRANCE

SOCIAL/COMMUNAL

SMALL GROUP

PROTOTYPICAL
CIRCULATION DIAGRAMS
ENTRANCE

ENTRANCE

ENTRANCE

INDIVIDUAL

CLASSROOM
PROTOTYPICAL
BLOCK PLANS

Within the open environment the programmatic requirements have been broken
down into areas to offer varying degrees of openness. This three phase zoning will
offer students a variety of learning opportunities. Students can find the style that best
suits their immediate needs while remaining engaged with the learning community.
In the same way that students of different ages were able to learn at their own pace
in the one room school house, I believe this learning environment will have a positive
impact on distance learning students.
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Rem Koolhaas is reputed famously to have said ‘fuck context’, and his essay on
the generic city in the book S,M,L,XL argues that context is an out of date idea that
places too much of a restraint upon what cities might become.
Utopian environments have long been a source for designers to explore conceptual
ideas within a world free of contextual constraints. By idealizing the nature of the
environments and the inhabitants a designer is able to set up an “absolute solution”
that is indifferent to factors of local context. In Utopia uniformity is meant to drive out
differences between individuals in order to create a perfect harmony.
The following case studies represent an exploration of Utopian ideals as a way to
reflect on the relationships established when designers are free to explore ideas in
a boundary free environment. Utopia here branches into all forms of idealization.
Through basic geometry, patterns, and systems designers represent their own utopian
ideals for review.

CONTEXT

This thesis will explore the idea of utopian education and the environment it would
exist within. In an ideal world would we learn from each other by doing, seeing, and
acting? In the same way that a piece of fabric requires a body to be considered
clothing, does a room require a teacher to be considered a learning environment?
What is essential to learning and how can the exposure of these ideals affect this
thesis?
59

UTOPIAN CITIES

The word IDEA describes what is seen by the mental eye, not the physical eye. There
is a relationship between an idea and the ideal. Webster’s dictionary defines ideal as
a conception of something in its perfection or a standard of perfection or
excellence. It is this idea that lays the foundation for the Utopian City. The book
Ideal Cities explores those cities which exist in the virtual domain of the mind. It
presents ideas that are suggested to be as close to perfection as possible, a Utopia,
any visionary system of place, political or social perfection.
Eaton states, “Utopias are presented as absolute solutions, applicable worldwide and
indifferent to factors of local context whether historical, geographical, cultural, or
other.”
2

There are many consistent threads that can be found through the study of the design
of Utopian cities. One critical idea exposed through this study is the importance of
mathematics and an understanding of the laws of nature that govern the universe.
Conceptually the idea of uniformity is an ideal that seeks to drive out inconsistencies
and to attain the ultimate form of standardization. In order to design a true Utopian
environment you must sacrifice diversity and assume that the inhabitants will be
single-minded and share a common goal.
Throughout the history of Utopian design a focus on geometrical forms becomes
apparent, the circle and the square being the purest of these ideal forms. DaVinci’s
Vitruvian Man is an expression of this ideal. The statement “Man is the mean and
measure of all things” is a true expression of the Utopian Ideal. Plato described the
Five Regular Bodies as the critical archetypal forms. These include the tetrahedron,
hexahedron, octahedron, dodecahedron, and the icosahedron.

1
60

3

Hippodamus is credited with the invention of the use of the grid in urban planning.
His planning method was based on the ideal division of space according to the type
of laborer as well as the proper division of sacred, public, and private space.
61

UTOPIAN CITIES

5

7

Leonardo da Vinci, 1
Study of the proportions of the human body

8

Claude-Nicolas Ledoux, 2
General plan of the Saltworks at Chaux
J.J. Moll, Plan for a City for 100,000 Souls 3
The Camp of the Israelites 4
Vitruvian town plans attributed to Fra Giocondo 5
Vitruvian diagram of winds 6
Circular ideal city plans 7
Ideal city plan 8
Le Corbusier, La Ville classee, les villes pele-mele 9
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MOBILE ENVIRONMENTS: ADAM KALKIN

“I’m not into the container per se,” Mr. Kalkin said. “It’s what I can
do with it emotionally; transforming a commodity into poetry.”

Illy Coffee commissioned the architect Adam Kalkin to design the ‘Push Button’
coffee shop as a special event promotion. The design is based on work that Kalkin
had been developing over many years in his other design work. The ‘Push Button’
coffee shop converts a single shipping container into a mobile coffee shop. His first
Push Button House was installed by Deitch Projects in 2005 at Art Basel Miami Beach,
but he has been experimenting with the process of modifying shipping containers for
housing applications since the early 80’s.
64
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MOBILE ENVIRONMENTS: ADAM KALKIN

1

3

Twelve Container House 1
Quick House 2
Illy Push-Button House 3
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MOBILE ENVIRONMENTS: BUCKMINSTER FULLER

“A room should not be fixed, should not create a static mood,
but should lend itself to change so that its occupants may play
upon it as they would a piano.”

One important influence on Adam Kalkin’s work comes from another creative mind,
Buckminster Fuller. Fuller’s work in the late 20’s and early 30’s reflects a similar journey
in the exploration of affordable housing. His concept involved Pre-fabricated
buildings that could be transported by air and dropped into any location. His earliest
designs were named the 4-D house.
Around this same time Le Corbusier published TOWARDS A NEW ARCHITECTURE,
which touched on many of the same ideas the Fuller was exploring. They shared
many of the same ideas and social goals for architecture. The Industrial Revolution
had provided a new vision of mass production and they wanted housing solutions to
mimic the industrial production of cars and airplanes.
Buckminster, also known as Bucky, considered himself a ‘Philosopher of Shelter’ more
than a designer or architect. His work developed around the idea of creating
“Invisible networks of distribution and social organization, as well as the selecting of
appropriate materials and building methods” in order to create housing solutions that
would benefit all of humanity.
In 1927 Fuller met Noguchi and they became fast friends. They worked closely
exploring ideas and blending sculpture and architecture together. One example is
when Noguchi began painting his sculpture and installations with industrial chrome
paint in order to create form without shadows.
68
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MOBILE ENVIRONMENTS: BUCKMINSTER FULLER

Fuller conceived the idea for the mass produced Grain Bin house on a trip to Missouri
in 1940. He worked with Butler Manufacturing to develop the prototype and it quickly
gained notoriety with the US Government as a viable solution for lightweight and
quick assembly army deployment units.
70
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MOBILE ENVIRONMENTS: BUCKMINSTER FULLER

Dome by Fuller in front of Washington University, St. Louis, 1954.

Throughout all of Buckminster Fullers work there is a common thread relating each
idea and form back to mathematical principles and the exploration of geometric
forms. It became particularly important in the years following 1940 when Fuller began
exploring complex 3-Dimensional forms based on Energetic-Synergetic Geometry
and geodesic forms. Through diagrams and models he discovered new ways to
create large 3-Dimensional forms that were lightweight and had extraordinary
structural strength.
72
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THE NATURE OF PATTERNS

“There is no equivalent in traditional geometry or in other
disciplines to the extraordinary transformational nature of
the circle/sphere. The circle demonstrates things we do not
know without violating anything of value about what we
already know. The Wholeness of the circle reveals through
folding what is otherwise not possible to see.”

The Buckminster Fuller Institute supports a variety of programs designed to engage a
new generation in the continued exploration of the ideas that Fuller dedicated his life
to. The following description comes from one such individual, Bradford Hansen-Smith.
Fuller made clear the structural nature governing the arrangement and organization of parts in
developing dynamic systems, “...integrity with whole systems thinking, scientific rigor and
faithful reliance on nature’s underlying principles.” Folding circles reveals patterned
relationships of countless parts and systems generated within the movement of Whole
circle/sphere unity. Fuller demonstrated structural pattern is principle to all formation. The first
fold in the circle shows qualities that come first; therefore, are principle to all else that follows in
folding circles. These structural principles are observed throughout all life-forming functions.
74
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THE NATURE OF PATTERNS

Mazlin Ghazali, and architect from Malaysia, presents another concept to the BFI
exploring how tessellations can be used to re-define urban and environmental
planning. In geometry, to tessellate means to cover a plane with a pattern without
having any gap or overlap. For centuries artists and craftsmen have used
tessellation as a tool to create visual effects on surfaces. Tiling is the most common
form of tessellation, and in its simplest form the tiles are regular polygons. Muslim
craftsmen in Spain in the 15th century created beautifully complex visual effects by
tessellating a small basic tile pattern. Intricate and complex designs can be built up
from basic tile patterns in a simple way by this process.
In tessellation planning this creative power is applied to town planning, where the
colors are not merely decorative but represent functional space. Sub-dividing land
according to ownership and use was perhaps the first use of geometry, so the
application of tessellation to town-planning is quite apt.
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THE NATURE OF PATTERNS

SINGLE TESSELLATIONS
All tiles are the same
shape and size

DOUBLE TESSELLATIONS
Two tiles are different
shapes or the same
shape but different sizes

TRIPLE TESSELLATIONS
Three tiles are different
shapes or a
combination of the
same shape in
different sizes

The term tesselation was derived from ancient Roman mosaics, Tesserae, that
consisted of many small stones that were laid edge to edge to cover a surface. The
term today refers to any arrangement of shapes that completely cover a surface.
Tessellations occur naturally in surfaces such as crystals, cellular structures, and
honeycombs, but are also used in many man-made products such as parquet floors,
stained-glass, quilting, and woven fabrics.
Tesselations can be organized by types based on the number of different tiles
involved, and by the regularity, symmetry, and periodicity of the pattern.
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THE NATURE OF PATTERNS

Symmetry is a system for organizing repeating parts of a design. In surface design
there are 17 ways in which repeating parts can be arranged to fill a space
2-Dimensionally and 7 ways parts can be arranged to create a linear pattern.
When creating tessellations you begin with a primary cell. By ‘Translating’ the cell you
begin to form intricate patterns.
Multiple primary cells can be combined to form a tile as well. By using basic
transformations such as mirror, rotation, and glide you can manipulate the design.
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Within tessellations there are five primary Primitive Cells. These are geometric shapes
that have the maximum potential for rotation and alignment. These 5 forms are the
Parallelogram, Rectangle, Rhombus, Square, and Hexagon. There is a complex
language for the creation of repeating patterns that resemble mathematical
equations, but are simply based on the notations for the primary cell and its
transporting rotation.
Within complex tessellations additional complex patterns and forms can be derived
based on the positive and negative shapes that are created by connecting various
points and lines throughout the base patterns. The more complex the primary cells
and tiles become the more intricate the patterns appear. There is an endless world
of possible forms and patterns to be explored through the development of
tessellations.
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The process of design is unique to each individual designer. It is an intimate, personal
experience of how an individual interacts with the world around them. The process
of design encompasses thinking, acting, and producing ideas and objects. In this
research there is an attempt to expose the unique approach taken by designers who
have proven to create ideas and push boundaries in the world of design through
their unique processes.
The approach is a critical element to the process of design. How an individual views
the world around them leads them not first to answers to problems, but to the
questions that must be asked in order to find new answers to the problems present in
their surroundings.

PROCESS

The designers profiled here approach problem solving from a place that represents a
unique process to designing. Their work exposes a sensitivity to materials and
processes that lead them to profound solutions for the objects and spaces that
surround us on a daily basis. Their process of approaching problems through
questioning all pre-defined ideas and looking for new processes and new materials
allows them to find solutions that alter our perception of space and objects and allow
us to experience the world in a new way.
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HERZOG & DE MEURON

“They are triggered by responses to logic of the visual world
and they allude to cultures of artefact and matter, to
aesthetic strategies, and to the ways in which things come to
be made.”

This study of the process of architects Jacques Herzog and Pierre de Meuron focuses
on their relentless exploration of form through models and materials. They prefer a
clear distinction between art and architecture, but it is difficult to look at their
exploration of forms and not perceive it as art in and of itself.
Throughout their careers they have worked closely with artists and have developed
what could be considered a true spirit of collaboration. Their physical experiments
are considered a testing ground for their ideas and often translate into the forms in
their buildings. They look to art and images for inspiration as well as nature.
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HERZOG & DE MEURON

“It is precisely, and
solely, from the
discrepancy
TRANSFORMATION &
ALIENATION
APPROPRIATION &
MODIFICATION
STACKING & COMPRESSION
IMPRINTS & MOLDS
INTERLOCKING SPACES
BEAUTY & ATMOSPHERE
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between their
familiar purpose
and a newly
invented one that
materials acquire
character.”
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ISSEY MIYAKE

‘A-Poc’ is based upon Miyake’s first design concept, a piece of cloth, is a new and
unique suggestion for everyday life, which goes far beyond the boundaries of
fashion. It is made using an industrial knitting or weaving machine programed by a
computer. This process creates continuous tubes of fabric within which lie both shape
and pattern. The customer cuts sleeves and skirts exactly to the length he wants. It is
an idea that totally overthrows the existing standards for making clothes.
‘A-Poc’ is made in a sequence in which thread literally goes into a machine and
re-emerges as a piece of clothing, an accessory, or even a chair.
This interactive new method not only reduces leftover fabric but also permits the
wearers to participate in the final step of the design of their clothing: they determine
the final shape of the product. Mass production and custom-made clothing,
seemingly opposing ideas, become compatible with each other through the wizardry
of technology and the fire of imagination.
This process breaks one of the fundamental laws of fashion physics: cut and sew.
Toshiko Mori, an architect and professor at the Harvard Graduate School of Design,
sees A-POC as a prototype for the future of design and fabrication. “I think we can
make houses and building components with this technique in a way that will be both
economical and offer enormous design possibilities,” she says. “It’s a high tech, high
design, low-cost solution.”
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ISSEY MIYAKE

In the ‘A-Poc’ stores dresses are fixed to the walls with magnets, there are elastic
fabric on rolls, stools for shoes and colored markings for orientation. The customer
cuts sleeves and skirts exactly to the length he wants. These shops rely on a constantly
changing, interactive space that makes customers participate in the creation of their
own garments. Potential customers step across a line, so to speak, when they enter
the store and assume roles in a ‘kinetic sculpture’. In the ‘A-Poc’ stores dresses are
fixed to the walls with magnets, there are elastic fabric on rolls, stools for shoes and
colored markings for orientation. The customer cuts sleeves and skirts exactly to the
length he wants.
These shops rely on a constantly changing, interactive space that makes customers
participate in the creation of their own garments. Potential customers step across a
line, so to speak, when they enter the store and assume roles in a ‘kinetic sculpture’.
The 100-square-metre boutique in Paris was designed by Erwan and Ronan
Bouroullec in 2000. Their design process was aimed at the creation of an array of
tools that would allow Issey Miyake to play with the image of his space over time.
“The A-POC space in Paris was conceived of as a support: to carry the clothes and
accessories of a collection that changes and evolves every six months. The very open
principle allows the space to have a different image over the course of time.”
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ANALYZING THE RESEARCH

MATERIALS & METHODS

KINGSDALE
ADAM KALKIN
BUCKMINSTER FULLER

In an attempt to correlate the ideas it is
critical to formulate a criteria for comparison.
By evaluating the context, processes, and
programs explored through this research it is
vital to relate them to each other through a set
of criteria that will establish
connections and potential paths of
development for the thesis.
Diagrams present the opportunity to visually
identify relationships between complex ideas
and information. The following diagrams
attempt to provide these critical links between
the ideas presented here.
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DEVON
RICHMOND
HERZOG & DE MEURON
MAZLIN GHAZALI

SOCIAL REFORM

This collection of research provides an
opportunity for reflection. What could
be considered a series of unrelated ideas
come together to formulate a platform for
development. Each idea represented here
provides an individual point of reflection for the
advancement of this project.

SOCIAL COMMENTARY

CAMDEN

UTOPIA
TESSELATIONS
BRADFORD HANSEN-SMITH
CONNECTIVITY
ISSEY MIYAKE

FORM
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“We have a moral responsibility to create physical
spaces that facilitate civic engagement and community
interaction.”
						
-William Whyte
Design is a process of discovery. It is emotional and intuitive.
The emotion comes from an internal passion that drives an individual to express ideas
in a physical form. Where this begins is not always calculable. For me it seems that
it has always existed. It is this emotion that fuels the rigorous exploration that informs
our intuitive ideas. The intuition comes from concepts or perceptions formed from
associations based on similar models, contexts, or scenarios that lead us to believe
things. We are not always able to articulate evidence or reasons for our beliefs, but
we inherently know. A designers intuition matures over time. It is the manifestation of
years of study, exploration, and input of information that allow us to engage our surroundings with confidence in the knowledge that we can make decisions that offer
the opportunity for change.

Together our emotional and intuitive responses drive our design process.

DESIGN

This design process allows us to impact the world around us. William Whyte was an
American sociologist, journalist, and people-watcher. His work with the New York City
Planning Commission in 1969 lead him to documented observation best known as the
“Street Life Project.” By observing people in their natural setting he was able to derive critical information about the impact of the design of physical space on human
interaction. Whyte believed that “we have a moral responsibility to create physical
spaces that facilitate civic engagement and community interaction.” It is this same
idea that inspires this thesis. When a designer accepts the responsibility to apply her
process to a social need an opportunity arises to affect positive change.
As a designer I believe that I have a responsibility to the local and global community
to offer design solutions that fulfill an identified social need. This project is a response
to the need for change in the interior environments of distance learning centers in
Virginia.
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I based the beginning of my design exploration on the
principles of tessellating patterns as an organizer of
space. The work that developed started with a series
of flat patterns based on a primary cell. The form of the
primary cell was based on the functional aspects of the
project, driven by the table top workspace required
for the individual computer stations. I paralleled the
two dimensional exploration with three dimensional
models based on the same primary cell. This phase of
the project is an expression of the emotional part of
the design process. There was no specific end result
in mind, but rather an open ended exploration of an
idea. As I played with the primary cell in a variety of
forms I discovered opportunities that I could have never
planned for or known of in advance.
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The forms began to offer a system of connection that could be expressed as an
organizer of space, the form of furniture pieces, and the hardware connections of individual pieces. Herman Hertzberger refers to ‘building order’ in his book ‘Lessons for
Students in Architecture’. He states, “It is the unity that arises in a building when the
parts taken together determine the whole, and conversely, when the separate parts
derive from that whole in an equally logical way.”

parts determining the whole and determined by it
Hertzberger’s book presents a series of buildings that use this type of organization.
These drawings presented an exciting fuel for the further development of the initial
patterns I was working on. I focused on creating connections: direct/indirect, overlap, and the space between. As I began to focus on developing the three dimensional primary cells into ‘furniture’ pieces I found myself locking into solutions that
lacked the elegance that I was seeking. The forms resembled the myriad of existing
furniture system solutions that are readily available on the market.
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“How can you decompose a system to mask it’s rigidity and
create something that feels organic?”
Nature is an organized system, but there is an element of chaos or irregularity
within the organized patterns that provide the unique qualities that we respond to
intuitively.
As a starting point for further exploration I began to focus on using a central ‘hub’ or
a point of rotation as an organizing factor. The desire to express the solution as an
expandable or collapsible grid offered a new avenue for formal exploration.
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THE SCREEN SYSTEM

The design solution is a screen system that divides a space into areas with varying
degrees of separation. The screen functions like a temporary wall that can be rolled
into place and manipulated to form interior spaces within the existing room. By
sliding the panels from right to left you are able to create semi-private and private
spaces. By rotating them the wall can be re-configured to create spaces of varying
sizes and configurations. The flexibility of the screen allows it to respond to the
limitations of any space.
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CONCEPT SKETCHES & MODELS

I began working on prototypical layouts based on this initial design. These layouts
were based on the programming studies about the division of the space into zones.
In order to fulfill the programmatic requirements of the space it was critical to address
the relationship of the work surface to the screen. A series of models and drawings
explored a variety of solutions to the integration of the two main components. There
are two main directions that were explored, the work surface as dependant or
independent. Although the studies of the integrated work surface appeared more
compelling they did not offer the maximum flexibility possible.
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CONCEPT SKETCHES & MODELS
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CONCEPT SKETCHES & MODELS
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SYSTEM COMPONENTS
1 Individual Work Station
2 Small Group Work Table
3 Connectivity Counter
4 Connectivity Screen: Closed
5 Connectivity Screen: Open

1

2

3

Work surfaces that are designed to interact with the screens, but function
independently of them accommodates a variety of work styles. The modular rolling
work surface is used as a desk for the individual work stations. This is designed to
accommodate the required equipment and is ADA compliant as well as offers
ample room for students to spread out their books or personal belongings. These
same tables can be combined to form small meeting tables where students can
meet and study together. The final part of the series is the connectivity counter. This
is a two part work station that contains the networked printer, scanner, and storage
for supplies as well as a bar height work surface to engage active learning. Together
these work surfaces can be combined with the screens in a variety of layouts
dependant on the needs and limitations of the space.
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4

5
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PROTOTYPICAL CONFIGURATIONS

The final prototypical plans presented here offer an example of how these elements
can be used in a typical size classroom to create the various work zones. The
consideration of the active circulation and functions of each zone were used to
optimize the use of the space for maximum efficiency and effectiveness. The goal in
creating this system is to activate the classroom and engage the students not only in
the learning process, but also in being a part of the learning community.
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